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1.0 INTRODUCTION

On behalf of Hess Corporation (Hess), Earth Systems, Inc. (Earth Systems) has prepared
this Remedial Investigation Workplan (RIW) for the following environmental Areas of
Concern (AOCs) located at the Hess Corporation Former Port Reading Complex (Site or
HC-PR), located at 750 Cliff Road, in Port Reading (Woodbridge Township), Middlesex
County, New Jersey:

AOC 16b — Marine Terminal Loading Rack Area
AOC 51 - Second Reserve Boiler AST

AOC 63 — Former Rail Lines (Vacant Land North)
AOC 81 — Former Marine Terminal Building

AOC 85 — Marine VRU/TK-4701 and TK-4801
AOC 91 — North Dock Yard

AOC 100 - Laydown Yard

AOC 102 — Vacant Land (South)

AOC 103 — Fire Pits / Fire Training Area

AOC 105 - North / South Docks

ACO 106 — Abandoned Piling

AOC 115 — Diesel Powered Pump

AOC 116 — Diesel Powered Emergency Generator — South Dock

The above listed AOCs have been grouped together for purposes of this RIW in order to
expedite the remedial investigation review, approval, and reporting process. The purpose
of the remedial investigation is to delineate the horizontal and vertical extent of impacts
in each environmental medium for the above referenced AOCs.

A United States Geological Survey (USGS) 7.5-minute series quadrangle map (Arthur
Kill, New Jersey), depicting the facility location is presented as Figure 1 and Figure 2
presents the Site layout.

Due to historic operations, the Site is jointly regulated by both the New Jersey Department
of Environmental Protection (NJDEP) and the United States Environmental Protection
Agency (USEPA). The NJDEP Industrial Site Recovery Act (ISRA) was triggered when
Hess Corporation executed an agreement to sell the Port Reading Complex to Buckeye
Partners (Buckeye) in 2013. The Site is regulated under USEPA’s Resource
Conservation and Recovery Act (RCRA).

A Preliminary Assessment Report (PAR) was submitted to the NJDEP and the USEPA
on October 9, 2015. A total of 117 AOCs were identified in the PA (Figure 3.1 through
3.5). Earth Systems concluded that, of the total number of AOCs identified at the Site, 62
AOCs required further investigation. A Site Investigation Report (SIR) was submitted to
the NJDEP and USEPA on November 7, 2015. The NJDEP provided several comment
letters for the Sl. The following is a list of the dates of the comment letters and responses:



NJDEP Comment Letter Date Response to Comment (RTC) Date
August 10, 2017 December 20, 2017
June 9, 2020 July 31, 2020
December 6, 2018 (Ann Charles NJDEP) October 19, 2020
December 6, 2018 (Jill Monroe NJDEP) October 19, 2020
November 17, 2020 February 17, 2021

Any applicable NJDEP/USEPA comments pertaining to the above AOCs are either
addressed in this RIW or will be included in the final Remedial Investigation Report (RIR),
as applicable data is gathered.

In accordance with the New Jersey Technical Requirements for Site Remediation (TRSR)
(7:26E-4.1d), this RIW is being submitted for approval since the Site is regulated under
RCRA, in addition to being subject to reporting requirements under ISRA. This RIW is an
AOC specific plan solely intended to address investigation of the above referenced AOCs.

The following RIW provides a summary of historic soil and groundwater investigation
activities for the select AOCs. Following the summary, recommendations are provided
that outline additional investigation activities required to delineate impacts in all effected
media in order to satisfy NJDEP requirements in accordance with the TRSR, New Jersey
Administrative Code (N.J.A.C.) 7:26E; N.J.A.C 7:26C, the Administrative Requirements
for the Remediation of Contaminated Sites (ARRCS); New Jersey Statutes Annotated
(N.J.S.A.) 58:10C-1 et seq., the Site Remediation Reform Act (SRRA); and the associated
NJDEP SRRA Guidance Documents. All information obtained during the proposed
remedial activities will be documented in a RIR.



2.0 BACKGROUND

2.1  Site Description and History

The Site is an approximate 223-acre irregularly shaped parcel, situated in an industrially
developed waterfront area. The Site is identified as Block 756, Lot 3; Block 756.01, Lots
1.02, 2, and 3; Block 756.02, Lots 1 and 8; Block 757, Lot 1; Block 760, Lot 6; Block
760.01, Lots 2 and 3; Block 760.02, Lots 1, 2, and 3; Block 1096.01, Lot 6; and Block
664.01, Lots 1.01 and 1.02.

The Site is located east of Cliff Road and abuts the southern property boundary of the
Conrail Port Reading Rail yard. Immediately east-southeast of the Site is the Arthur Kill
shipping channel, and to the southwest is the PSE&G Sewaren Generating facility. The
former Port Reading Coal Docks, currently owned by Prologis Corporation, are located to
the northeast. Port Reading Avenue is located to the northwest. A mixture of industrial
and commercial properties are located to the west. Residential properties are located up-
gradient to the northwest, and an industrial property is located to the south.

The facility formerly processed low sulfur gas oils and residuals as feed to a Fluidized
Catalytic Cracking Unit (FCCU) that converted gas oil into gasoline, fuel oil, and other
hydrocarbon products (e.g. methane, ethane, and liquid petroleum gas). The Site
operations were initiated in 1958 with a Crude Topping Unit and underwent various
expansions between 1958 and 1970. In 1974, refining operations were suspended, and
the facility operated only as a bulk storage and distribution terminal until 1985. In April
1985, following a retrofit, the facility resumed refining operations. The refinery portion of
the facility was demolished in 2015, and currently the Site is operated only as a bulk
storage and distribution terminal by Buckeye.

The following is a brief description of each AOC and historic spill addressed in this RIW:

AOC 16b — Marine Terminal Loading Rack Area

The marine terminal loading rack area (AOC 16b) is located on the eastern side of the
Site (Figure 4a) and contains a truck loading rack area. The area was historically used
for product transfer. The loading rack area is directly adjacent to the Second Reserve
Tank Field (AOC 56), which is being addressed in a separate RIW.

AOC 51 — Second Reserve Boiler Aboveground Storage Tank (AST) Area

The Second Reserve Boiler AST Area (AOC 51) is located to the south of the Second
Reserve Terminal Building and contains two ASTs (Figure 4a). The ASTs are located
within a concrete block secondary containment unit with a gravel bottom. The ASTs were
historically connected to two inactive boilers within the Second Reserve Terminal
Building. No staining or evidence of a release of hazardous substances were observed
during the 2014 PA Site inspection.




AOC 63 — Former Rail Lines (Vacant Land North)

Based on a review of historic aerials conducted during the PA, multiple rail lines were
present along the northern portion of the Site from approximately 1931 through 1966. The
rail lines were identified as the Lehigh Valley - Perth Amboy Branch on historic USGS
topographic maps (Figure 4a).

During the 2014 PA Site inspection, the land in the vicinity of the former rail lines was
observed to be vegetated with grass, shrubbery, and small trees. Various types of debris
were observed including former wood pilings, wood boards, gravel, bricks, asphalt, tires,
metal, and plastic. No staining, stressed vegetation, or evidence of a release of hazardous
substances was observed during the inspection.

AOC 81 — Former Marine Terminal Building

Based on a review of historic aerials conducted during the PA, a rectangular-shaped
building was present to the east of Tank TK-1201 from approximately1957 through 1979
(Figure 4a). During the 2014 PA Site inspection, no evidence of the former building was
observed.

AOC 85 — Marine VRU/TK-4701 and TK-4801

The Marine Vapor Recovery Unit (VRU) is located on the northeastern side of the Site
(Figure 4a). The Marine VRU consisted of various filters, two (2) tanks (TK-4701 and
TK-4801), four (4) adsorbers (D-4701A, D-4701B, D-4801A, and D-4801B), three (3)
exchangers (E-4601, E-4701, and E-4801) two (2) blowers (B-4601A an B-4601B), and
several compressed nitrogen canisters for the recovery and separation of olefins.

AOC 91 — North Dock Yard

The North Dock Yard (AOC 91) is a fenced area located to the east of AOC 100 —
Laydown Yard (Figure 4a). During the 2014 PA inspection, the North Dock Yard was
observed to be covered with gravel and used for various equipment storage. No staining
or evidence of a release of hazardous substances was observed during the PA
inspection.

AOC 100 — Laydown Yard

The laydown yard is located on the northeastern side of the Site (Figure 4a). The
laydown yard is paved with asphalt and enclosed with a fence. The laydown yard has
been historically used for various types of equipment storage since approximately 1986.
No staining or evidence of a release of hazardous substances was observed during the
2014 PA Site inspection.

AOC 102 — Vacant Land (South)

A large portion of vacant land is present on the northeastern corner of the Site (Figure
4a). Based on a review of historic aerial photographs conducted during the 2014 PA, this
area consisted of undeveloped marshland prior to 1931. The area appeared to have been
disturbed between 1972 and 1980. Numerous pieces of equipment, vehicles, and storage
containers were observed on the 1986 aerial photograph.




During the 2014 PA Site inspection, the area was observed to be vegetated with grass,
shrubbery, and small trees. Various types of debris were observed on the surface. No
staining, stressed vegetation, or evidence of a hazardous release was observed during
the 2014 inspection.

AOC 103 — Fire Pits / Fire Training Area

Based on a review of historic aerials and input from the former Hess Fire Chief and former
Health and Safety Specialist, the northeast corner of the Site was occupied by fire pits
that were utilized for the training of fire and safety personnel from approximately the
1960’s to the 1980’s (Figure 4a). Fires were set using different accelerants in order to
determine the correct fire suppressant to use.

AFFF Storage
Based on interviews with Hess personnel, AFFF was stored in the above referenced fire-
fighting training area (See Figure 4a).

During the 2014 PA Site inspection, the area was observed to be covered with asphalt
within the Laydown Yard (AOC 100). The area to the east of the Laydown Yard (AOC
100) was observed to be vegetated with grasses, shrubbery, and small trees.

AOC 105 — North / South Docks

During the 2014 PA Site inspection, two docks were observed along the northeast edge
of the Site and extended into the Arthur Kill (Figure 4a). No evidence of a release of
hazardous substances was observed.

According to a review of the historical documents, an unknown amount of petroleum was
observed near the south dock. Hess personnel and Ken’s Marine Services applied
absorbent pads and weeps to remove the petroleum impacts. The release was assigned
NJDEP Case No. 10-07-17-0836-07 and is identified as Historic Spill (HS) 23. This
historic spill will be investigated in conjunction with AOC 105.

AOC 106 — Abandoned Pilings

Based on the review of historic aerials, three docks extended into the Arthur Kill at the
northeast corner of the Site, identified in the 1940 through 1979 historic aerial
photographs (Figure 4a). The docks appeared to be inactive in the 1980 through 2007
Aerial photographs.

During the 2014 PA Site inspection, several wood pilings were observed in the Arthur Kill
and appeared to be formerly associated with the three separate docks. No evidence of a
release of hazardous substances was observed.

AOC 115 — Diesel Powered Pump

During the 2014 PA Site inspection, one diesel powered pump was observed located to
the northeast of the North Dock (Figure 4a). The pump was located on top of an AST and
used for fire suppression. No staining or evidence of a release of hazardous substances
was observed in the vicinity of the pump.




AOC 116 — Diesel Powered Emergency Generator — South Dock

During the 2014 PA Site inspection, a diesel-powered emergency generator was
observed west of the South Dock (Figure 4a). The emergency generator was located on
a concrete slab on top of an AST. During the 2014 PA inspection, staining was observed
on the concrete slab in the vicinity of the supply and return piping.

2.2 Site Topography and Surface Water

Topography of the Site and surrounding area is generally flat with a very gradual slope
towards the Arthur Kill. The total difference in topographic relief on the developed portions
of the Site is less than 5 feet. Surveyed ground surface elevations indicated that the
developed portion of the property, which has an approximate total area of 223 acres,
ranges in elevation from 5 to 10 feet above mean sea level (MSL) referenced to North
American Vertical Datum on 1988 (NAVD88).

A detention basin (AOC 12) is located directly southwest of the AOCs addressed in this
RIW. Stormwater enters the detention basin through overland flow.

2.3 Site Geology and Hydrogeology

The geology of the Site was determined from the data collected at the facility during the
subsurface investigations and from the Geologic Map of the State of New Jersey. The
Site is underlain by the Magothy and Raritan formations, which are the lowest members
of the Crestaceous-age Coastal Plain physiographic sediments. The Raritan Formation
consists of sands and clays of variable color and grain size, and the overlying Magothy
Formation consists of dark lignitic sand and clay containing glauconite near the top. The
western section of the Site is underlain by a thick clay unit, while marsh deposits underlie
the eastern and southeastern sections of the Site.

The shallow unconfined water table at the Site was encountered between approximately
2 and 11 feet below ground surface (bgs). Groundwater flows predominately to the
southeast in the northwest portion of the Site and in an east-southeasterly direction in the
central portion of the Site. Site wells located adjacent the Arthur Kill and North Drainage
Ditch are affected by tidal influences. Wells located further away from the Arthur Kill are
generally unaffected by tidal influences.

Based upon the soil boring and monitoring well logs prepared for the Site, the AOCs
addressed in this RIW are underlain by reddish-brown silty sand, with varying amounts of
clay. Underlying this silty sand layer is a gray silty sand layer at approximately 20 feet bgs
and a gray clay layer approximately 40 feet bgs. Highly weathered mudstone is present
at approximately 60 bgs.

A Groundwater contour map has been included as Figure 5.

A total of 12 monitoring wells are associated with the investigation of groundwater impacts
for the specified AOCs. The well network consists of 12 shallow monitoring wells



(installed between 2002 and 2020). The following table summarizes the construction
details of these monitoring wells. A “Well Manual” is included with this submittal and
contains monitoring well documentation for all Site wells (permits, records, Form A’s,
Form B’s, and logs). The Well Manual is a stand-alone document that will be updated in
real time as new wells or data are gathered and the updated Well Manual will be
subsequently submitted to the NJDEP and USEPA.

Monitoring Well Date Well Screened
ID Installed Depth | Interval/Groundwater
Interval
PER-7 4/08/2002 18 ft 5 — 18 ft (shallow)
PER-8 4/08/2002 17 ft 5 — 17 ft (shallow)
TL-1 4/30/2013 14 ft 2 — 14 ft (shallow)
TL-2 5/01/2013 15 ft 2 — 15 ft (shallow)
TL-3 7/15/2013 10 ft — 10 ft (shallow)
FA-1 1/9/2020 13 ft — 13 ft (shallow)
FA-2 1/8/2020 14 ft — 14 ft (shallow)
FA-3 1/8/2020 15 ft 2 — 15 ft (shallow)
FA-4 1/8/2020 15 ft 2 — 15 ft (shallow)
FA-5 1/8/2020 15 ft 2 — 15 ft (shallow)
FA-6 1/10/2020 15 ft 2 — 15 ft (shallow)
FA-7 1/10/2020 15 ft 2 — 15 ft (shallow)

2.4 Site Conceptual Site Model
A Conceptual Site Model (CSM) is being prepared for the Site and will be submitted to
NJDEP/EPA as a stand-alone document in March/April 2021. The CSM will include a
discussion and associated figures depicting the transport, migration, and potential
impacts to human and ecological receptors on and off the Site. The CSM will be
continually updated as additional data and information are gathered across the Site and
the revised/updated CSM will be subsequently submitted to the NJDEP and USEPA.

The following is a brief summary of the CSM sections that specifically pertain to the AOCs
addressed in this RIW.

Soil Impacts
SVOCs, metals and an isolated area of PCBs were detected at concentrations in excess

of soil standards during historic investigation activities. The applicable CSM figures are
included in Appendix B.

Groundwater Impacts

A series of groundwater isopleth maps will be included with the CSM for various
Contaminants of Concern (COCs). Subsurface pipelines, utilities, and the former Smith
Creek channel are outlined on the isopleth maps. The isopleth maps are organized by
well screen interval (shallow, intermediate, and deep). The following is a brief summary
of VOC groundwater conditions in the northeastern section of the Site:




= Shallow benzene plume — there is a shallow benzene plume present in the
vicinity of monitoring well TL-1 (See Appendix B for the applicable CSM
figure)

A summary of recent groundwater analytical results for area monitoring wells is included
in Section 5.0.



3.0 REGULATORY COMPLIANCE
3.1 Identification of Applicable Standards

The applicable Soil Remediation Standards (SRS) for the Site are the NJDEP Residential
Soil Remediation Standards (RSRS), Non-Residential Soil Remediation Standards
(NRSRS), the default Impact to Groundwater (IGW) screening level, and the Groundwater
Quality Standards (GWQS). For Extractable Petroleum Hydrocarbon (EPH), the
applicable regulatory standard for the Site is EPH Category-2, which is determined by
using the NJDEP EPH Calculator.

3.2 Variance/Deviation

As per the NJDEP Field Sampling Procedures Manual (FSPM), soil samples collected for
Volatile Organic Compound (VOC) analysis must be collected from an intact core to
minimize potential volatilization of the sample. In accordance with Hess and Buckeye
safety protocols, all soil borings must use ‘soft digging’ techniques from the surface to 6
or 8 feet below grade, depending on the location of the boring in relation to piping runs or
tanks. ‘Soft digging’ techniques include the use of a hand auger and/or an air knife.
Therefore, all soil samples collected from the surface to 6 (or 8) feet below grade will be
collected utilizing a hand auger.

Analytical results obtained from soil samples collected in this interval will be qualified as
being potentially biased low. The analytical results will be evaluated in conjunction with
multiple lines of evidence in order to gain a full understanding of subsurface conditions to
ensure that qualified analytical results are representative of potential VOC soil impacts.
The multiple lines of evidence include:

Direct reading instruments

Observations of odor and color

Staining

Changes in lithology

Soil properties that affect contaminant migration
Physical and chemical nature of the contaminant
Groundwater quality in the area

The Licensed Site Remediation Professional (LSRP) of record for the Site has determined
that the soil sample collection technique described above will achieve the objectives of
the remedial investigation and result in sufficient usable data to design a remedial
strategy.



4.0 HISTORIC SOIL INVESTIGATION ACTIVITIES

The following sections summarize the S| activities conducted in 2012 and 2014 to
investigate potential soil impacts for the following AOCs:

AOC 16b — Marine Terminal Loading Rack Area

AOC 63 — Former Rail Lines (Vacant Land North)

AOC 85 — Marine VRU/TK-4701 and TK-4801

AOC 100 - Laydown Yard

AOC 102 — Vacant Land (South)

AOC 116 — Diesel Powered Emergency Generator — South Dock

No Sl activities were conducted for the following AOCs:

AOC 51 — Second Reserve Boiler AST Area
AOC 81 — Former Marine Terminal Building
AOC 91 — North Dock Yard

AOC 103 - Fire Pits/Fire Training Area
AOC 105 — North/South Docks

AOC 106 — Abandoned Piling

AOC 115 — Diesel Powered Pump

41 AOC 16b — Marine Terminal Loading Rack Area
A total of fourteen (14) soil borings were installed in June 2012 and October 2014 to
investigate potential soil impacts for AOC 16b — Marine Terminal Loading Rack Area. Soil
samples were collected from multiple depths in each boring and analyzed for EPH, VOCs,
base neutrals (BNs), metals, and EPH.

Soil boring logs (2014 soil borings only) are included in Appendix A.
The following sections summarize the EPH, VOC, BN, and metals soil analytical results.
EPH & VOC Analytical Results

EPH was detected at concentrations ranging from non-detect to 1,920 parts per million
(ppm) in the Sl soil samples, which are below the applicable soil standard.

VOCs were detected in four (4) soil samples at concentrations which exceeded the default
IGW screening level for benzene. No other targeted VOCs were detected at
concentrations which exceeded the default IGW screening level, RSRS, and NRSRS.

The following table summarizes the EPH and VOC soil analytical results.
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Sample | Sample | Depth @ % % §'ﬂ.ﬂ E § % 2
Location Date (feet) g S = 5 E e 3 %
= @ £ e @ = =
w > 5 x
® =
=
NJDEP NRDCSRS 54,000 5 110,000 110 11,000 91,000 170,000
NJDEP RDCSRS 5,100 2 7,800 320 1,400 6,300 12,000
NJDEP IGWSSL - 0.005 13 0.2 0.3 7 19
TL-SS-1 6/7/2012 | 0.5-1.0 NA ND ND ND NA ND ND
TL-SS-2 6/7/2012 | 0.5-1.0 950 NA NA NA NA NA NA
TL-SS-3 6/7/2012 | 0.5-1.0 1,260 NA NA NA NA NA NA
TL-SS4 6/7/2012 | 0.5-1.0 NA ND ND ND NA ND ND
TL-SS-4V |10/9/2014| 5.5-6.0 143 ND ND ND ND ND ND
TL-SS-5 6/7/2012 | 0.5-1.0 NA ND ND ND NA ND ND
TL-SS-5V | 10/8/2014| 6.5-7.0 710 ND 0.0161 J ND ND ND 0.0210 J
TL-SS-6 6/7/2012 | 0.5-1.0 1,920 0.458 3.51 ND NA 0.058 J 1.14
TL-SS-6V | 10/7/2014| 5.5-6.0 ND 0.0014 ND ND ND ND 0.00023 J
TL-SS-7V 6/8/2012 1.5-2.0 437 ND ND ND ND ND ND
TL-SS-8V 6/8/2012 | 1.5-2.0 590 ND ND ND ND ND ND
TL-SS-8VV | 10/8/2014| 6.0-6.5 ND 0.00034 J ND ND ND ND ND
TL-SS-9V 6/8/2012 | 1.5-2.0 NA ND ND ND ND ND ND
TL-SS-10V | 6/8/2012 | 2.0-2.5 NA 0.230 0.109 ND ND ND 0.099 J
TL-SS-10VV | 10/7/2014 | 19.5-20.0 24.4 0.0151 0.00029 J 0.0018 0.117 0.00076 J 0.00075 J
TL-SS-11V | 6/8/2012 | 1.5-2.0 980 ND ND ND ND ND ND
TL-SS-11VV | 10/7/2014 | 12.5-13.0 ND 0.00026 J ND 0.00062 J 0.0527 ND ND
TL-SS-12V | 6/8/2012 1.5-2.0 1,590 0.072J 0.106 J ND ND ND 0.319J
TL-SS-12VV | 10/8/2014 | 12.5-13.0 175 ND ND ND ND ND ND
TL-SS-13 |6/18/2012| 0.5-1.0 1,860 0.325 3.88 ND ND 0.125J 0.915
TL-SS-13V | 10/7/2014| 6.5-7.0 ND 0.00072 0.00021 J ND ND ND ND
TL-SS-16 | 10/9/2014| 5.0-5.5 ND ND ND | ND ND ND ND

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL

applies to soil samples above the water table, which is approximately 7.5 ft.
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BN Analytical Results

Several polyaromatic hydrocarbons (PAHs) were detected in multiple soil samples at
concentrations which exceeded the default IGW screening level, RSRS and NRSRS. No
other targeted BNs were detected in any of the soil samples at concentrations which
exceeded the default IGW screening level, RSRS and NRSRS. The following table
summarizes the analytical results.

. 5 = g - g
£ > g £ 2 £
Sam[?le Sample Date | Depth (feet) s < = % b €
Location o re) ‘:_é pr) s, o
° £ 5 N £ 2
sl &8 | § | B | & | &
(i} @ = &
NJDEP NRDCSRS 17 2 17 2 2,400 300,000
NJDEP RDCSRS 5 0.5 0.5 230 --
NJDEP IGWSSL 0.8 0.2 0.8 8 --
TL-SS-1 6/7/2012 0.5-1.0 ND ND ND ND ND ND
TL-SS-2 6/7/2012 0.5-1.0 NA NA NA NA NA NA
TL-SS-3 6/7/2012 0.5-1.0 NA NA NA NA NA NA
TL-SS-4 6/7/2012 0.5-1.0 0.427 0.850 0.864 0.126 J ND 0.577
TL-SS-4V 10/9/2014 5.5-6.0 ND ND ND ND ND ND
TL-SS-5 6/7/2012 0.5-1.0 0.408 0.929 0.883 0.159 ND 0.143
TL-SS-5V 10/8/2014 6.5-7.0 NA NA NA NA NA NA
TL-SS-6 6/7/2012 0.5-1.0 1.93 3.05 3.40 0.246 1.26 1.55
TL-SS-6V 10/7/2014 5.5-6.0 ND ND ND ND ND ND
TL-SS-7V 6/8/2012 1.5-2.0 0.377 ND ND ND ND 0.710
TL-SS-8V 6/8/2012 1.5-2.0 0.996 ND ND ND ND 2.29
TL-SS-8VV 10/8/2014 6.0-6.5 NA NA NA NA NA NA
TL-SS-9V 6/8/2012 1.5-2.0 0.199 ND ND ND ND 0.201
TL-SS-10V 6/8/2012 2.0-2.5 0.777 1.32 1.52 0.202 ND 1.17
TL-SS-10VV | 10/7/2014 19.5-20.0 ND ND ND ND ND ND
TL-SS-11V 6/8/2012 1.5-2.0 0.550 0.870 1.04 0.133J ND 1.63
TL-SS-11VV | 10/7/2014 12.5-13.0 ND ND ND ND ND ND
TL-SS-12V 6/8/2012 1.5-2.0 4.20 8.60 8.24 0.997 ND 1.23
TL-SS-12VV | 10/8/2014 12.5-13.0 NA NA NA NA NA NA
TL-SS-13 6/18/2012 0.5-1.0 ND ND ND ND 2.74 0.558 J
TL-SS-13V 10/7/2014 6.5-7.0 ND ND ND ND ND ND
TL-SS-16 10/9/2014 5.0-5.5 ND ND ND ND ND ND

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.
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Metals Analytical Results

Select soil samples were also analyzed for metals. Manganese was detected in two (2)
soil samples at concentrations which exceed the default IGW screening level. No other
targeted metals were detected at concentrations which exceeded the default IGW
screening level, RSRS, and NRSRS in the remaining soil samples.

The 2012 and 2014 soil sample locations are illustrated on Figure 6a and Figure 6b and
the analytical data is summarized on Figure 6a, Figure 6b, and Table 1.

4.2 AOC 63 - Former Rail Lines (Vacant Land North)
In August 2014, thirty-one (31) soil borings (VLRR-SS1 through VLRR-SS-31) were
installed to investigate potential soil impacts for AOC 63 — Former Rail Lines (Vacant
Land North). Soil samples were collected from each boring and analyzed for BNs,
polychlorinated biphenyls (PCBs), and metals. One (1) soil sample (VLRR-SS-29) was
analyzed for pesticides and three (3) soil samples were analyzed for VOCs.

Soil boring logs are included in Appendix A.

The following sections summarize the BN, PCBs, metals, pesticides, and VOC soil
analytical results.

BN Analytical Results

PAHs were detected in five (5) soil samples at concentrations which exceeded the default
IGW screening level and RSRS. No other targeted BNs were detected in any of the soil
samples at concentrations which exceeded the default IGW screening level, RSRS, and
NRSRS. The following table summarizes the soil analytical results.
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£ : :
Sample ID: s.ﬂ':.'; o Depth: H % %
R
NJDEP NRDCSRS 17 2 17
NJDEP RDCSRS 5 05 6
NJDEP IGWSSL 0.8 02 25
VLRR-SS-1 811812014 (2.0-2.5) 00177J | ND(0011) | 003004
VLRR-SS2 81812014 (3.5-4.0) 00406 00575 | ND (0.0099)
VLRR-SS3 811972014 (15-2.0) 00511 00376 0109
VLRR-SS4 81972014 (2.5-3.0) 00731 00638 00738
VLRR-SS5 811972014 (2.0-25) 0247 0167 0108
VLRR-SS6 81812014 | (175-225) | 002734 00443 | ND (0.0090)
VLRR-SS7 81812014 (4.55.0) 012 00615 007
VLRR-SS8 82012014 (2025) | ND(0012) | ND (0.011) | ND (0.010)
VLRR-SS9 82012014 (2530) | ND(0011) | ND (0.011) | ND (0.0095)
VLRR-SS-9 8/2012014 (6570) | ND(0013) | ND (0.012) | ND(0.011)
VLRR-S5-10 811912014 (3.035) | ND(0012) | ND (0011) | ND (0.010)
VLRR-SS-11 811972014 (253.0) 153 0844 0195
VLRR-SS-12 811972014 (2.5-3.0) 103 0.809 193
VLRR-S5-12 81972014 | (3.754.25) 0387 0286 0214
VLRR-SS-14 81972014 (2.0-2.5) 147 0844 0232
VLRR-SS-15 8/21/2014 (2.5-3.0) ND (0.011) ND (0.011) ND (0.0095)
VLRR-SS-16 82172014 (1.5-2.0) 0.0163J | ND(0011) | ND (0.0097)
VLRR-SS17 812172014 (4.0-4.5) 0103 0.0303J | ND (0.0097)
VLRR-SS-18 872072014 (4.04.5) 019 0132 00764
VLRR-SS19 872012014 @.045) 0118 00533 | ND (0.0093)
VLRR-S5-19 872072014 (5.566.0) 004880 | 00269 0147
VLRR-SS20 872072014 (2.53.0) 00429 002294 | ND (00092)
VLRR-SS-21 81202014 | (525-575) 00401 00340J | ND(0011)
VLRR-SS22 812212014 (1520) 0.159 0121 00250 J
VLRR-SS23 812172014 (2.53.0) 0139 00864 0518
VLRR-SS-24 82112014 (4550) | ND(0013) | ND(0012) | ND(0011)
VLRR-SS25 872172014 (3.0-35) 0118 00924 | ND (0.0098)
VLRR-SS26 812172014 (4.045) 14 0.901 00808
VLRR-SS-27 812172014 (3.0-35) 003260 | 001924 | ND (0.009)
VLRR-SS28 8212014 | (2.75325) | 00371J | 00376J | ND(0011)

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

PCBs Analytical Results

PCBs were detected in 1 soil sample (VLRR-SS-26) at a concentration exceeding the
RSRS. PCBs were detected at a concentration of 0.79 ppm, in excess of the standard of
0.2 ppm.
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Metals Analytical Results

Several metals were detected at concentrations which exceeded the default IGW
screening level in multiple samples. Arsenic was also detected in three (3) soil samples
at concentrations which exceeded the NRSRS. The following table summarizes the
analytical results.

£ z o £ g g > - .
Sam;?le Sample Date Depth E g § %. § § dé, § % 2
Location (Feet) = € = © = - € 2 z [
< < o 3 S
NJDEP NRDC SRS - 450 19 140 - 800 5,900 65 23,000 5,700
NJDEP RDC SRS 78,000 31 19 16 - 400 11,000 23 1,600 390
NJDEP IGW SSL 6,000 6 19 0.7 - 90 65 0.1 48 1
VLRR-SS-1 8/18/2014 2.0-2.5 2,850 ND (2.3) 10.6 045 9.9 135 147 0.055 12 ND (0.58)
VLRR-SS-2 8/18/2014 3.5-4.0 3,630 ND (2.4) 19.6 0.33 14.7 304 155 0.45 14.4 0.95
VLRR-SS-3 8/19/2014 1.5-2.0 1,730 ND (2.2) 11.9 ND (0.22) 104 476 90 0.093 95 1.5
VLRR-SS-4 8/19/2014 2.5-3.0 3,090 7.7 35.5 0.33 15.3 379 289 0.14 244 1.5
VLRR-SS-5 8/19/2014 2.0-2.5 1,990 35 11.2 ND (0.23) 8.8 128 81.9 0.11 129 1.6
VLRR-SS-6 8/18/2014 | 7.75-2.25 10,800 ND (2.0) 8.4 0.76 33.1 53.6 388 0.44 32.7 ND (0.50)
VLRR-SS-7 8/18/2014 4.5-5.0 5,350 ND (2.6) 174 05 22 131 185 0.11 17.6 ND (0.64)
VLRR-SS-8 8/20/2014 2.0-2.5 11,200 ND (2.3) 45 15 239 13 361 ND (0.039) 35.1 ND (0.56)
VLRR-SS-9 8/20/2014 2.5-3.0 12,900 ND (2.2) 42 0.72 25 11.6 186 ND (0.034) 21.1 ND (0.56)
VLRR-SS-9 8/20/2014 6.5-7.0 2,750 ND (2.0) 2 0.3 105 7 73.9 0.087 105 ND (0.50)
VLRR-SS-10 | 8/19/2014 3.0-35 3,480 ND (2.4) 39 ND (0.24) 10.9 28.1 81.5 0.048 10 1.1
VLRR-SS-11 8/19/2014 2.5-3.0 5,520 2.7 171 04 211 167 234 0.099 258 23
VLRR-SS-12 8/19/2014 2.5-3.0 11,900 ND (2.2) 12.9 0.66 47.7 54.4 267 0.06 245 1.5
VLRR-SS-12 | 8M19/2014 | 3.75-4.25 6,970 ND (2.9) 16.4 0.42 29.9 50.1 157 0.074 14.7 2
VLRR-SS-14 8/19/2014 2.0-2.5 9,220 ND (2.2) 13.8 048 30.8 66.6 287 0.14 226 1.9
VLRR-SS-15 | 8/21/2014 2.5-3.0 8,610 ND (2.2) 55 0.64 17.3 11.1 769 ND (0.033) 17.2 0.84
VLRR-SS-16 8/21/2014 1.5-2.0 4,490 ND (2.1) 43 0.27 148 128 85.2 0.055 8.2 0.66
VLRR-SS-17 8/21/2014 4.0-45 10,400 ND (2.4) 57 0.68 282 16.7 306 0.082 20.3 0.87
VLRR-SS-18 | 8/20/2014 4.0-45 7,400 ND (2.3) 10.8 0.59 68.7 48.6 255 0.17 25 1
VLRR-SS-19 8/20/2014 4.0-45 5,790 ND (2.3) 51 0.39 24 21.7 237 0.046 131 0.76
VLRR-SS-19 | 8/20/2014 5.5-6.0 2,260 3.4 29.4 0.4 1.7 174 88.4 0.24 96 1.2
VLRR-SS-20 8/20/2014 2.5-3.0 7,200 ND (2.3) 8.6 0.56 88.7 55.1 529 0.11 19 0.92
VLRR-SS-21 | 8/20/2014 | 5.25-5.75 3,510 ND (2.4) 16 0.44 465 156 115 0.11 19.1 ND (0.60)
VLRR-SS-22 | 8/22/2014 1.5-2.0 3,600 ND (2.2) 48 0.37 15.3 312 482 0.069 77 ND (0.54)
VLRR-SS-23 8/21/2014 2.5-3.0 6,250 ND (2.1) 4.9 0.71 228 40.8 223 0.04 211 0.62
VLRR-SS-24 | 8/21/2014 45-5.0 9,920 ND (2.1) 46 0.97 22.7 13.9 317 ND (0.038) 23.7 0.75
VLRR-SS-25 8/21/2014 3.0-3.5 7,220 ND (2.1) 6 14 56.9 188 334 0.089 84.1 0.88
VLRR-SS-26 | 8/21/2014 4.0-45 11,700 24 13.8 1.8 105 300 207 0.21 108 0.58
VLRR-SS-27 | 8/21/2014 3.0-35 8,320 ND (2.3) 6 057 25.1 57.1 219 0.063 20.7 0.97
VLRR-SS-28 8/21/2014 2.75-3.25 5,210 ND (2.3) 10.6 044 16.5 33.2 133 0.049 17 0.86

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

Pesticides Analytical Results
One soil sample (VLRR-SS-29) was analyzed for pesticides. Pesticides were not detected
at concentrations which exceeded the default IGW screening level, RSRS, and NRSRS.

VOC Analytical Results

Three soil samples (VLRR-SS-29, VLRR-SS-30, and VLRR-SS-31) were analyzed for
VOCs. Targeted VOCs were not detected in any of the samples at concentrations which
exceeded the default IGW screening level, RSRS, and NRSRS.
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The August 2014 soil sample locations are illustrated on Figure 6a and Figure 6b and
the analytical data is summarized on Figure 6a, Figure 6b, and Table 2.

4.3 AOC 85 - Marine VRU/TK-4701 and TK-4801
In August 2014, six (6) soil borings (MRVU-SS-1 through MRVU-SS-6) were installed to
investigate potential soil impacts for AOC 85 — Marine VRU/TK-4701 and TK-4801. Soil
samples were collected from each boring and analyzed for EPH, VOCs, and select
samples for BNs.

Soil boring logs are included in Appendix A.
The following sections summarize the EPH, VOC, and BN soil analytical results.
EPH & VOC Analytical Results

EPH was detected at concentrations ranging from non-detect to 3,010 ppm in the Sl soill
samples, which are below the applicable soil standard.

VOCs were not detected at concentrations which exceeded the RSRS and NRSRS in any
of the soil samples.

BN Analytical Results

The highest EPH concentrations were detected in soil samples MVRU-SS-4 and MVRU-
SS-5; therefore, these soil samples were also analyzed for BNs. Several PAHs were
detected at concentrations which exceeded the default IGW screening level, RSRS, and
NRSRS. No other targeted BN were detected in any of the soil samples at concentrations
which exceeded the default IGW screening level, RSRS, and NRSRS. The following table
summarizes the analytical results.
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Sample ID: Date Sampled: Depth: s O 3 = £
o ] = < s
~ N o] ~
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NJDEP NRDCSRS 17 2 17 2 17
NJDEP RDCSRS 5 0.5 5 0.5 6
NJDEP IGWSSL 0.8 0.2 2 0.8 25
MVRU-SS-4 8/26/2014 8.5-9.0 3.32 3.04 1.57 0.662 ND (0.011)
MVRU-SS-5 8/26/2014 9.0-9.5 0.472 0.352 0.169 0.0485 0.044

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

The August 2014 soil sample locations are illustrated on Figure 6a and Figure 6b and
the analytical data is summarized on Figure 6a, Figure 6b, and Table 3.
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44 AOC 100 - Laydown Yard & AOC 103 - Fire Pits/Fire Training Area
As part of the investigation of AOC 103 — Fire Pits/Fire Training Areas, fourteen (14) soll
borings (FP-SS-1 through FP-SS-14) were advanced in August and September 2014.
Since AOC 103 is located within the boundaries of AOC 100, the AOC 103 analytical data
is being used to evaluate potential soil impacts related to both AOCs. Soil samples were
collected from each boring and analyzed for EPH with contingent analysis for VOCs, BN,
PCBs, and metals.

Soil boring logs are included in Appendix A.

The following sections summarize the EPH, VOC, BN, PCB, and metals soil analytical
results.

EPH & VOC Analytical Results

EPH was detected at concentrations ranging from non-detect to 9,550 ppm in the Sl soill
samples. Contingent analysis was conducted on seven (7) of the soil samples with the
highest EPH concentrations.

VOCs were not detected at concentrations which exceeded the default IGW screening
level, RSRS, and NRSRS in any of the soil samples.

BN Analytical Results

Two PAH compounds were detected in soil sample FP-SS-1 at concentrations which
exceeded the default IGW screening level and RSRS. No other targeted BNs were
detected in any of the soil samples at concentrations which exceeded the default IGW
screening level, RSRS, and NRSRS.

s | e
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Sample Date Depth: § .;a..
ID: Sampled: : s s
3 e
g @
@
m
NJDEP NRDCSRS 17 2
NJDEP RDCSRS 5 0.5
NJDEP IGWSSL 0.8 0.2
FP-SS-1 | 8/25/2014| 3540 | 0817 | 0.823

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

PCBs Analytical Results
PCBs were not detected in any of the soil samples.
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Metals Analytical Results

Multiple soil samples contained metals at concentrations which exceeded the default IGW
screening level. Arsenic was detected in one soil sample at a concentration which
exceeded the NRSRS. The following table summarizes the analytical results.

2 £ £ £ 5 g 2 = £ .
Sarelel b Sa?ni:)tleed: perth. % % 'g é g § g’ g é E %
< 2 S o 5 L = &
NJDEP NRDCSRS 19 140 78 - 800 5900 65 23000 5700 5700
NJDEP RDCSRS 19 16 78 400 11000 23 1600 390 390
NJDEP IGWSSL 19 0.7 2 - 90 65 0.1 48 11 1
FP-SS-1 | 8/25/2014 | 3.5-4.0 83.2 0.97 2.6 3,030 98.6 227 376 3.3 45.8 1.4 2
FP-SS-3 | 8/25/2014 | 6.5-7.0 6 0.34 | ND(0.53) [ ND(530) | 15.1 5.5 88.7 0.047 13 ND (2.1) | ND (0.53)
FP-SS-4 | 8/25/2014 | 3.0-3.5 6 0.39 | ND(0.55) | ND(550) | 11.6 5.3 69.9 |ND(0.036) 7.3 ND (22) | 057
FP-SS-6 | 8/25/2014 | 4.5-5.0 8.8 0.37 | ND(0.50) | 547 40.3 9.6 105 [ND(0.037)| 9.2 ND (2.0) | ND (0.50)
FP-SS-8 | 8/26/2014 | 3.5-4.0 2.6 0.31 | ND (0.55) [ ND (550) 12 6.7 67.7 |ND(0.032)| 85 ND (2.2) | ND (0.55)
FP-SS-10 | 8/26/2014 | 4.5-5.0 18 0.89 1 2,990 46 45 381 0.44 276 ND (2.0) | ND (0.50)
FP-SS-11 | 9/23/2014 | 0.5-1.0 76 048 | ND(0.55) | ND (550) | 16.6 8.7 110 [ND (0.036)| 10.6 ND (22) | 0.61

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

The August/September 2014 soil sample locations are illustrated on Figure 6a and
Figure 6b and the analytical data is summarized on Figure 6a, Figure 6b, and Table 4.

4.5 AOC 102 - Vacant Land (South)
In August 2014, three (3) soil borings (VLLD-SS-1 through VLLD-SS-2) were installed to
investigate potential soil impacts for AOC 102 — Vacant Land (South). Soil samples were
collected from each boring and analyzed for VOCs, BN, metals, pesticides, and PCBs.

Soil boring logs are included in Appendix A.

The following sections summarize the VOC, BN, metals, pesticides, and PCB soil
analytical results.

VOC Analytical Results
Targeted VOCs were not detected in any of the soil samples at concentrations exceeding
the default IGW screening level, RSRS, and NRSRS.

BN Analytical Results

Benzo(a)pyrene was detected in soil sample VLLD-SS-3 at a concentration of 0.467 ppm,
exceeding the default IGW screening level of 0.2 ppm. No other targeted BN were
detected at concentrations which exceeded the default IGW screening level, RSRS, and
NRSRS.

Metals Analytical Results

Multiple metals were detected over the default IGWSSL in soil sample VLLD-SS-3.
Arsenic and vanadium were also detected at concentrations exceeding the RSRS in this
soil sample. Beryllium and manganese were detected over the default IGW screening
level in the remaining two (2) soil samples. The following table summarizes the analytical
results.
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Sample
Location

Depth
(Feet)

Mercury
Nickel
Selenium
Silver
Vanadium

Sample Date

Aluminum
Arsenic
Beryllium
Cadmium
Chromium
Lead
Manganese

NJDEP NRDC SRS 19 140 78 = 800 5,900 65 23,000 5,700 5,700 1,100
NJDEP RDC SRS 7800 19 16 78 - 400 11,000 23 1,600 390 390 78
NJDEP IGW SSL 6000 19 0.7 2 - 90 65 0.1 48 11 1
VLLD-SS-1 8/22/2014 3.5-4.0 3490 16.9 0.79 0.84 69.1 13.2 142 0.093 10.3 ND ND 375
VLLD-SS-2 8/22/2014 3.5-4.0 3730 78 0.56 ND 214 6.6 118 ND 11.2 ND ND 179
VLLD-SS-3 8/22/2014 4.5-5.0 16600 92.1 1.7 12 245 327 347 8.3 58.5 11.9 6.2 78.5

ND- Non-Detect, NA — Not Analyzed, J- Estimated Concentration, -No Standard or Calculated Standard, IGWSSL
applies to soil samples above the water table, which is approximately 7.5 ft.

Pesticides Analytical Results
Pesticides were not detected in any of the soil samples at concentrations exceeding the
default IGW screening level, RSRS, and NRSRS.

PCBs Analytical Results

Total PCBs were detected in soil sample VLLD-SS-3 at a concentration of 2.41 ppm,
exceeding the NRSRS of 1 ppm. PCBs were not detected in the remaining two (2) soil
samples at concentrations exceeding the default IGW screening level, RSRS, and
NRSRS.

The August 2014 soil sample locations are illustrated on Figure 6a and Figure 6b and
the analytical data is summarized on Figure 6a, Figure 6b, and Table 5.

46 AOC 116 — Diesel Powered Emergency Generator — South Dock
In July 2015, four (4) soil borings (DPG1-SS-1 through DPG1-SS-4) were installed to
investigate potential soil impacts for AOC 116 — Diesel Powered Emergency Generator —
South Dock. Soil samples were collected from each boring and analyzed for EPH and
contingent analysis.

EPH was detected at concentrations ranging from non-detect to 123 ppm, which is below
the applicable soil standard. Based on the low concentrations of EPH detected in the soil
samples, no additional contingent analysis was required.

The July 2015 soil sample locations are illustrated on Figure 6a and Figure 6b and the
analytical data is summarized on Figure 6a, Figure 6b, and Table 6.

4.7 Soil Investigation Conclusions
Soil investigation activities were conducted for the following AOCs in 2012 and 2014:

AOC 16b — Marine Terminal Loading Rack Area
AOC 63 — Former Rail Lines (Vacant Land North)
AOC 85 — Marine VRU/TK-4701 and TK-4801
AOC 100 - Laydown Yard

AOC 102 — Vacant Land (South)
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e AOC 116 — Diesel Powered Emergency Generator — South Dock

vVOC

No significant VOCs were detected in any of the soil samples collected during the Sl for
the specified AOCs. However, high PID readings were encountered in several soil
borings installed during the investigation of AOC 63 and no soil samples were collected
for VOC analysis from these soil borings. Therefore, additional soil investigation is
recommended to address potential VOC soil impacts for AOC 63.

BNs & Metals

Various BN and metals were detected in multiple soil samples. These compounds are
most likely attributable to the presence of historic fill. Regardless of the source of these
impacts, the final remedial strategy to address these impacts will include the use of
institutional and engineering controls.  Therefore, additional soil investigation is
recommended to collect sufficient analytical data to support the final remedial strategy.

PCBs
Remedial soil investigation is required to vertically and horizontally delineate PCB impacts
encountered in AOC 63 and AOC 102.
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5.0 GROUNDWATER INVESTIGATION SUMMARY

During the 2012 and 2014 Sl activities, a total of ten (10) temporary wells were installed
as part of the investigation of AOC 16b — Marine Terminal Loading Rack Area.

The following table summarizes the temporary well construction details.

Temporary Well | Date Drilled Total Screened Interval
ID Depth

TL-TW-1 06/07/2012 12 ft Surface to 12’ below grade (bg)
TL-TW-2 06/07/2012 12 ft Surface to 12’ bg
TL-TW-3 06/07/2012 12 ft Surface to 12’ bg
TL-TW-4 06/07/2012 11 ft Surface to 11’ bg
TL-TW-5 06/07/2012 12 ft Surface to 12’ bg
TL-TW-6 06/07/2012 11 ft Surface to 11’ bg
TL-TW-13 6/18/2012 11 ft Surface to 11’bg
TL-TW-14 10/10/2014 8 ft Surface to 8’ bg
TL-TW-15 10/10/2014 9 ft Surface to 9’ bg
TL-TW-17 10/10/2014 6.5 ft Surface to 6.5’bg

5.1 AOC 16b — Marine Terminal Loading Rack Area 2012 Temporary Well
Investigation
In June 2012, 7 temporary wells were installed to investigate potential groundwater
impacts relating to AOC 16b — Marine Terminal Loading Rack Area. The groundwater
samples were analyzed for VOCs and BNs. A summary of the temporary well construction
details has been included in the above section.

The following sections summarize the groundwater analytical results.

VOC Analytical Results

Various VOCs were detected in the groundwater samples collected from all temporary
wells at concentrations exceeding the GWQS. The following table summarizes the VOC
analytical results.
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GWQS (ppb) 1 50 700 1000
Jun12 | TL-TW-1 | 3.67 ND ND ND
Jun12 | TLTW-2 | 3.97 ND 3.07 ND
Jun12 | TL-TW-3 | 303 515 722 469
Jun12 | TL-TW-4 | 0275 60.2 2.31 550
Jun12 | TL-TW-5 | 1610 569 12800 | 28700
Jun12 | TL-TW-6 | 1550 ND 794 36.1
Jun12 |TL-TW-13| _66.9 ND 234 664

ND — Non-Detect

BN Analytical Results

Several BN were detected in the groundwater samples collected from all temporary wells,
excluding wells TL-TW-1 and TL-TW-2, at concentrations exceeding the GWQS. The
following table summarizes the BN analytical results.
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GWQS (ppb) 300 30 0.1 3 0.2 0.5 0.1 0.2 0.3

Jun-12 TL-TW-1 0.322 ND ND 0.400 ND ND ND ND ND
Jun-12 TL-TW-2 0.968 ND ND ND ND ND ND ND ND
Jun-12 TL-TW-3 499 283 ND ND 343 | 335 | 3.33 | 440 | 3.29
Jun-12 TL-TW-4 0.616 | 0.526 ND 1.91 ND ND ND ND ND
Jun-12 TL-TW-5 262 71.8 1.01 4.45 116 | 0.463 | 0.629 | 0.550 | 0.421
Jun-12 TL-TW-6 104 43.7 | 0.508 1.06 | 0.327 | 0.119 | 0.284 | 0.133 | 0.144
Jun-12 TL-TW-13 200 49.6 | 0.391 ND 0.154 | 0.122 | 0.231 ND ND
ND — Non-Detect

Analytical results are summarized on Figure 7 and Table 7.
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5.2 AOC 16b — Marine Terminal Loading Rack Area 2014 Temporary Well
Investigation
In October 2014, three (3) temporary wells were installed to investigate potential
groundwater impacts relating to AOC 16b — Marine Terminal Loading Rack Area. The
groundwater samples were analyzed for VOCs and BNs. A summary of the temporary
well construction details has been included in the above section.

VOC Analytical Results
Several VOCs were detected in the groundwater sample collected from temporary well

TL-TW-15 at concentrations exceeding the GWQS. The following table summarizes the
VOC analytical results.
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GWQS (ppb) 1 700 700 600 1000
Oct-14 |TL-TW-14] ND ND ND ND ND
Oct-14 | TL-TW-15| 1490 9550 4140 | 12200 | 68400
Oct-14 |TL-TW-17| ND ND ND ND ND

ND — Non-Detect

BN Analytical Results
BNs were detected in the groundwater samples collected from all temporary wells,
excluding well TL-TW-17, at concentrations exceeding the GWQS. The following table

summarizes the BN analytical results.
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GWQS (ppb) 400 300 30 300 200 0.1 5
Oct-14 | TL-TW-14 ND ND ND ND 0.773 0.12 0.19
Oct-14 | TL-TW-15 8120 3130 98500 23300 1300 85 135
Oct-14 | TL-TW-17 ND ND ND ND ND ND ND

ND — Non-Detect

Analytical results are summarized on Figure 7 and Table 7.
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5.3 Permanent Monitoring Wells - Groundwater Sampling Results
Groundwater monitoring wells installed between 2002 and 2020 were utilized to assess
the Sitewide groundwater quality. A summary of the monitoring wells specifications can
be found in Section 2.3 and in the Well Manual.

Groundwater samples were collected via low-flow sampling methodology in accordance
with the NJDEP’s FSPM. Earth Systems is certified by the NJDEP Office of Quality
Assurance (OQA) for analysis of “analyze immediately” parameters (NJ Lab ID No.
13040).

Groundwater samples were collected in laboratory supplied glassware and transferred to
SGS-Accutest Laboratories (SGS) of Dayton, New Jersey (NJ NELAP Certification No.
12129) under strict chain of custody procedures.

Prior to groundwater purging, the pump intake depth placement was determined by water
level, screen depth, and contaminants of concern. The depth of the pump was recorded
on the low-flow field worksheets. Groundwater purging was conducted at each well
utilizing a Monsoon submersible pump with Teflon-lined %2 inch polyethylene tubing.
Groundwater field parameters were collected using a Horiba U-52 water quality meter
and flow cell. The Horiba U-52 is calibrated by both the rental company as well as by
field personnel. The Horiba is calibrated in accordance with the manufacturer’'s
instructions and in accordance with Earth Systems’ Standard Operating Procedures. The
field parameters monitored include temperature, conductivity, dissolved oxygen, turbidity,
redox potential and pH. Groundwater elevation measurements were collected utilizing a
Solinist oil/water interface probe. Groundwater elevations are recorded prior to pump
placement and continuously during well purging. The total depth of the well is measured
either 48 hours prior to well sampling or at the conclusion of well sampling as noted in the
well sampling field sheets. During well purging, the monitored parameters are measured
every 5 minutes until three consecutive stable readings are recorded. In accordance with
the FSPM Section 6.9.2.2.5.2, the following values are utilized to determine stability for
the monitored parameters:

pH +/- 0.1 unit

Specific Conductance +/- 3%

Temperature +/- 3%

Dissolved Oxygen +/- 10%

Turbidity +/- 10% for values greater than 1 NTU
ORP +/- 10 millivolts

Water level drawdown <0.3 feet

The parameter readings and the water level drawdown were recorded on the low-flow
field worksheets. Any variances were also recorded on the low-flow stabilization sheets.

Prior to and at the completion of groundwater sampling of each monitoring well, the Horiba
U-52 water quality meter, flow cell, and submersible pump are properly decontaminated
using Alconox and a distilled or deionized water rinse. Tubing is discarded after sampling
of each well and is not reused.
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The following section summarizes the most recent annual groundwater sampling results
(2020) followed by a summary of historic groundwater analytical results (2016 through
2019) for the above referenced monitoring wells.

Groundwater sampling documentation from 2016 through 2019 has been submitted in
previous Quarterly Reports and workplans. Groundwater sampling field worksheets and
calibration documentation from the 2020 sampling event is included as Appendix D.

2020 Annual Groundwater Sampling Analytical Results

VOC Analytical Results

Benzene was detected in the groundwater samples collected from wells FA-5, TL-2, and
TL-3 at concentrations exceeding the GWQS. No other targeted VOCs were detected
exceeding the GWQS during the 2020 sampling event. The following table summarizes
the VOC analytical results.
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Sampling | i g

Event =

m

GWQS (ppb) 1
12/2/2020 | FA1 ND
12/2/2020 | FA2 ND
12/4/12020 |  FA-3 0.88
12122020 |  FA-4 ND
12/2/2020 | FAS5 1.2
12/9/2020 |  FA6 ND
12/11/2020|  FA7 ND
12/9/2020 |  TL-1 ND
12112020 | TL-2 27.8
12112020 | TL-3 1.5
12/1/2020 | PER-7 ND
12/9/2020 | PER-8 ND

ND- Non-Detect
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SVOC Analytical Results

Benzo(a)anthracene was detected in the groundwater samples collected from wells FA-
5, TL-1, TL-3, and PER-8 at concentrations exceeding the GWQS. No other targeted
SVOCs were detected exceeding the GWQS during the 2020 sampling event. The
following table summarizes the SVOC analytical results.
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GWQS (ppb) 0.1
12/2/2020 | FA-1 ND
12/2/2020 | FA2 ND
12/4/2020 | FA3 ND
12/2/2020 | FA4 ND
12/2/2020 | FA5 0.118
12/9/2020 | FA® ND
12/11/2020  FA7 ND
12/9/2020 | TL-1 0.176
12/1/2020 | TL-2 ND
12/1/2020 | TL-3 0.134
12/1/2020 | PER-7 ND
12/9/2020 | PER-8 | 0.139

ND- Non-Detect

Metals & General Chemistry Analytical Results

Several metals were detected in the groundwater samples collected from all monitoring
wells at concentrations exceeding the GWQS. Ammonia was detected in the
groundwater sample collected from well FA-5 at a concentration exceeding the GWQS.
The following table summarizes the analytical results.
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GWQS (ppb) 200 3 300 5 50 50000 | 3000
12/212020 | FA-1 1100 6.7 4730 43 136 | 18500 ND
12212020 | FA2 789 37 1440 ND ND 19100 ND
12/412020 | FA3 686 383 | 47700 ND 208 | 13500 | 1300
12212020 | FA4 ND 197 | 27000 ND 221 13900 | 1700
12212020 | FAS ND 314 | 41800 ND 223 | 304000 | 6800
12/0/2020 | FA6 ND 76 9530 ND 182 | 13600 | 860
12/11/2020|  FA7 1630 14 2720 45 ND ND ND
12/9/2020 |  TL-1 444 2 4550 ND 158 | 234000 | 1200
1211/2020 | TL-2 ND 7 34800 ND 461 74100 | 810
12/1/2020 | TL-3 1160 7 6500 ND 130 | 250000 | 660
12/1/2020 | PER7 | 8070 7 14200 21 ND ND ND
12/9/2020 | PER-8 ND ND 280 ND ND ND ND

ND- Non-Detect

2016 Through 2019 Summary of Groundwater Analytical Results

VOC Analytical Results

Benzene has been historically detected in the groundwater samples collected from
monitoring well TL-2 at concentrations exceeding the GWQS. Benzene was also detected
in the groundwater sample collected from well TL-3 at concentrations exceeding the
GWQS during the 2017 sampling event only. No other targeted VOCs were detected in
the groundwater samples at concentrations exceeding the GWQS. The following table
summarizes the VOC analytical results.
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GWQS (ppb) 1
2017 TLA ND
2018 TLA ND
2019 TLA ND
2017 TL-2 76.6
2018 TL2 52.8
2019 TL-2 39
2017 TL3 35
2018 T3 045 J
2019 T3 075
2017 PER-7 ND
2018 PER-7 ND
2019 PER-7 ND
2017 PER-8 ND
2018 PER-8 ND
2019 PER-8 ND

ND — Non-Detect

BN Analytical Results

BNs were detected in the groundwater samples collected from all monitoring wells,
excluding well PER-7, at concentrations exceeding the GWQS. The following table
summarizes the BN analytical results.
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GWQS (ppb) 0.1 0.1 0.1 0.2 3
2017 TL-1 ND ND ND ND ND
2018 L1 0.161 0.382 0.528 0.465 ND
2019 TL-1 0.163 0.0481 0.0802 0.05 ND
2017 TL-2 ND ND ND ND ND
2018 TL-2 0.024 ND ND ND ND
2019 TL-2 0.159 ND ND ND ND
2017 TL-3 0.65 0.43 0.48 ND 7.5
2018 TL-3 ND ND ND ND ND
2019 TL-3 0.297 ND 0.07 ND ND
2017 PER-7 ND ND ND ND ND
2018 PER-7 ND ND 0.048 ND ND
2019 PER-7 ND ND 0.056 ND ND
2017 PER-8 0.159 0.094 0.198 ND ND
2018 PER-8 0.202 0.337 | 0.621 0.33 ND
2019 PER-8 0.182 0.0836 0.169 0.084 ND

ND — Non-Detect

Metals Analytical Results

Several metals were detected in the groundwater samples collected from all monitoring
wells at concentrations exceeding the GWQS. The following table summarizes the metals
analytical results.
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GWQS (ppb) 200 3 70 300 5 50 50000
2017 TL-1 <200 <3.0 <10 4560 <3.0 596 613000
2018 TL-1 1990 2 <10 5490 11.4 127 176000
2019 TL-1 <200 43 <10 7460 <3.0 194 182000
2017 TL-2 <200 9 <10 15900 <3.0 203 161000
2018 TL-2 <200 6.5 <10 16700 <3.0 186 130000
2019 TL-2 <200 7.2 <10 12700 <3.0 157 64100

2017 TL-3 3450 9.6 10.9 17100 6 448 503000
2018 TL-3 603 18 <10 13600 <3.0 209 334000
2019 TL-3 4750 7.4 19.9 37300 7.2 639 1140000
2017 PER-7 | 58400 75 144 152000 247 607 | <100000
2018 PER-7 | 52100 56.2 122 144000 236 542 <50000
2019 PER-7 | 34600 35.5 74 84500 119 272 <50000
2017 PER-8 293 8 <10 172000 5.8 224 123000
2018 PER-8 987 <1.0 <10 1770 115 <15 <10000
2019 PER-8 <200 <1.0 <10 314 <3.0 <15 <10000

Analytical results are summarized on Figure 8a and Table 8.

5.4 Groundwater Analytical Results: PFAS Compounds
As part of the investigation of AOC 103-Fire Pits/Fire Training Area, seven (7) monitoring
wells were installed and sampled in January 2020. As summarized above, groundwater
samples were analyzed for VOC, BN, and metals. In addition, groundwater samples were
also collected and analyzed for per- and polyfluoroalkyl substances (PFAS). A summary
of PFAS groundwater data has been included below.

PFAS Analytical Results

Several PFAS analytes were detected in the groundwater samples collected from all
monitoring wells at concentrations exceeding the GWQS. The following table summarizes
the analytical results.
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GWQS (ppb) - - 0.014 0.013 - - - - 0.013
1/29/2020 FA-1 3.79 1.82 0.89 ND ND ND 2.76 58.4 4.45
1/29/2020 FA-2 0.0095 | 0.0049 0.004 0.004 | 0.0029J ND 0.0047 | 0.0414 0.17
1/29/2020 FA-3 0.0445 | 0.0091 0.02 0.006 0.0044 ND 0.025 0.253 0.87
1/29/2020 FA-4 0.731 0.1 0.22 ND ND ND 0.437 573 33.8
1/29/2020 FA-5 0.0165 | 0.0088 0.01 0.027 0.0036 ND 0.0083 0.115 0.42
1/29/2020 FA-6 1.91 0.224 0.28 ND ND 0.176 1.02 7.29 61.7
1/29/2020 FA-7 0.112 0.0111 0.02 0.004 | 0.0029J | 0.0061 0.088 0.79 1.96

ND — Non-Detect, J — Estimated Concentration
Analytical results are summarized on Figure 8b and Table 9.

5.5 Light Non-Aqueous Phase Liquid (LNAPL)
Historically, neither a sheen nor Light Non-Aqueous Phase Liquid (LNAPL) has been
observed in monitoring wells TL-1, TL-2, TL-3, PER-7, and PER-8. However, during the
Sl, observations of a sheen and possible LNAPL were observed during AOC 16b soil
investigation activities.

LNAPL has been detected in monitoring wells FA-3 and FA-5 during the December 2020
and January 2021 monthly gauging. As explained in Section 6.0, additional investigation
is recommended for both AOC 16b and 103. The potential presence of LNAPL will
continue to be evaluated as part of the RI of these AOCs.

5.6 Groundwater Investigation Conclusions
VOC impacts were detected in the groundwater samples collected from temporary wells
during the Sl phase. VOCs have not been detected at similar concentrations in permanent
monitoring wells installed in the vicinity of the temporary well locations. However, benzene
has been detected in monitoring wells TL-2, TL-3, and FA-5 at concentrations exceeding
the GWQS during recent annual groundwater sampling events. Therefore, additional
groundwater investigation is recommended.
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6.0 INVESTIGATION SUMMARY & RECOMMENDATIONS

Based on the investigation activities conducted to date, remedial soil and groundwater
investigation is required to delineate impacts present in the northeastern corner of the
Site.

6.1  Soil Remedial Investigation Recommendations

The recommendations for additional soil investigation in each AOC are summarized as
follows:

e AOC 16b — Marine Terminal Loading Rack Area
No additional soil sampling is recommended for AOC 16b.

e AOC 51 — Second Reserve Boiler AST
No previous soil sampling has been conducted for this AOC. Therefore, three (3) soil
borings will be installed to evaluate the underlying soils in the area. Soil samples will be
collected based on field observations and will be analyzed for the full Target Analyte List
(TAL)/Target Compound List (TCL) and EPH. The following table summarizes the
proposed borings and the soil boring locations are illustrated on Figure 9b.

Boring ID Proposed Analysis Notes
Depth

SRB-1 10 ft Full TAL/TCL, Investigation boring
EPH

SRB-2 10 ft Full TAL/TCL, Investigation boring
EPH

SRB-3 10 ft Full TAL/TCL, Investigation boring
EPH

e AOC 63 — Former Rail Lines (Vacant Land North)

Vertical delineation is required for PCBs detected in soil sample VLRR-SS-26. In addition,
elevated PID readings were detected in three (3) soil borings, however soil samples were
not collected for VOC analysis. Total chromium was detected above 20 ppm in several
soil samples. Therefore, four (4) soil borings are proposed to complete PCB delineation,
evaluate potential VOC impacts, and determine hexavalent chromium concentrations.
The following table summarizes the proposed borings and the soil boring locations are
illustrated on Figure 9a.

Boring ID Proposed Analysis Notes
Depth
VLRR-SS-3R 2 ft VOC, VOC Analysis, Chromium
Hexavalent Determination
Chromium
VLRR-SS-16R 1.5t VOC VOC Analysis
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VLRR-SS-19R 4.5 ft VOC, VOC Analysis, Chromium
Hexavalent Determination
Chromium

VLRR-SS-26V 6.5 ft PCBs, Vertical Delineation, Chromium
Hexavalent Determination
Chromium

e AOC 81 — Former Marine Terminal Building
No previous sampling has been conducted for this AOC. Therefore, two (2) soil borings
will be installed to evaluate the underlying soils in the vicinity of the former building. Soil
samples will be collected based on field observations and will be analyzed for the full
TAL/TCL and EPH. The following table summarizes the proposed borings and the soil
boring locations are illustrated on Figure 9b.

Boring ID Proposed Analysis Notes
Depth
FMTB-1 10 ft EPH, full Investigation Boring
TAL/TCL
FMTB-2 10 ft EPH, full Investigation Boring
TAL/TCL

e AOC 85 — Marine VRU/TK-4701 and TK-4801
No additional soil sampling is recommended for AOC 85.

e AOC 91 — North Dock Yard
No previous sampling has been conducted for this AOC. Therefore, five (5) soil borings
will be installed to evaluate the underlying soils in the area. Soil samples will be collected
based on field observations and will be analyzed for the full TAL/TCL and EPH. The
following table summarizes the proposed borings and the soil boring locations are
illustrated on Figure 9b.

Boring ID Proposed Analysis Notes
Depth

NDY-1 10 ft EPH, full Investigation Boring
TAL/TCL

NDY-2 10 ft EPH, full Investigation Boring
TAL/TCL

NDY-3 10 ft EPH, full Investigation Boring
TAL/TCL

NDY-4 10 ft EPH, full Investigation Boring
TAL/TCL

NDY-5 10 ft EPH, full Investigation Boring
TAL/TCL
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e AOC 100 — Laydown Yard & AOC 103 — Fire Pits/Fire Training Area
Horizontal Delineation is required for EPH concentrations detected in soil sample FP-SS-
6. In addition, LNAPL has been observed in monitoring wells FA-3 and FA-5 during the
December 2020 and January 2021 gauging events. Therefore, six (6) soil borings are
proposed to evaluate potential EPH and LNAPL impacts pertaining to AOC 100 and AOC
103. The following table summarizes the proposed borings and the soil boring locations
are illustrated on Figure 9b.

Boring ID Proposed Analysis Notes
Depth
FP-SS-15 5 ft EPH, Horizontal Delineation
Contingent
Analysis
FP-SS-16 5 ft EPH, Horizontal Delineation
Contingent
Analysis
FP-SS-17 15 ft EPH, Monitoring Well LNAPL
Contingent Investigation
Analysis
FP-SS-18 15 ft EPH, Monitoring Well LNAPL
Contingent Investigation
Analysis
FP-SS-19 15 ft EPH, Monitoring Well LNAPL
Contingent Investigation
Analysis
FP-SS-20 15 ft EPH, Monitoring Well LNAPL
Contingent Investigation
Analysis

In addition, due to PFAS groundwater impacts (discussed in Sections 5.4 and 6.2) soil
sampling is recommended adjacent to monitoring wells FA-1, FA-4, FA-6, and FA-7, the
wells with the highest detected levels of PFAS. Therefore, sixteen (16) soil borings will
be installed to evaluate potential PFAS soil impacts. Currently, there are no promulgated
soil standards for PFAS in New Jersey. Therefore, the soil data will be used in conjunction
with the groundwater data to evaluate potential remediation areas. Due to the lack of
information regarding PFAS in soil, soil samples will be collected at multiple depths in
each soil boring. Potential soil sample intervals will include the 6-inch interval above
groundwater, intervals with any field indications of impacts, and at the base of the soil
boring (below the groundwater table). The following table summarizes the proposed soil
borings and soil boring locations are illustrated on Figure 9c.
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Boring ID

Proposed
Depth

Analysis

Notes

SBFA-1-1

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-1-2

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-1-3

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-1-4

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-4-1

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-4-2

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-4-3

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-4-4

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-6-1

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-6-2

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-6-3

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-6-4

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-7-1

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-7-2

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-7-3

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

SBFA-7-4

15 ft

PFAS (Method
537 - Modified)

PFAS Soil Assessment

e AOC 102 — Vacant Land (South)
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Vertical and horizontal delineation is required for PCBs and metals detected in soil sample
VLLD-SS-3. Total chromium was detected at a concentration above 20 ppm in several
soil samples. Therefore, five (5) soil borings are proposed to complete PCB/metals
delineation and to determine hexavalent chromium concentrations. In addition, seven (7)
soil borings are proposed to assess potential soil impacts for AOC 102 based on a review
historic aerial photographs (specifically the 1986 photograph).
summarizes the proposed borings and the soil boring locations are illustrated on Figure

The following table



Boring ID Proposed Analysis Notes
Depth
VLLD-SS-1V 4 ft Hexavalent Chromium Chromium Determination
VLLD-SS-3V 7 ft PCBs, Hexavalent Chromium, Vertical Delineation,
Metals Chromium Determination
VLLD-SS-4 5 ft PCBs, Metals Horizontal Delineation
VLLD-SS-5 5 ft PCBs, Metals Horizontal Delineation
VLLD-SS-6 5 ft PCBs, Metals Horizontal Delineation
VLLD-SS-7 5ft PCBs, Metals Horizontal Delineation
VLLD-SS-8 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-9 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-10 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-11 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-12 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-13 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring
VLLD-SS-14 10 ft VOCs, SVOCs, Metals, PCBs Investigation Boring

e AOC 105 — North/South Docks
No soil sampling is recommended for AOC 105. A sediment and surface water
investigation will be conducted to address this AOC (Section 6.3).

e AOC 106 — Abandoned Piling
No soil sampling is recommended for AOC 106. A sediment and surface water
investigation will be conducted to address this AOC (Section 6.3).

e AOC 115 — Diesel Powered Pump
No sampling has been conducted for this AOC. Therefore, one (1) soil boring will be
installed to evaluate the underlying soil in AOC 115. Soil samples will be collected based
on field observations and will be analyzed for EPH with contingent naphthalene and 2-
methylnaphthelene analysis. The following table summarizes the proposed boring and
the soil boring location is illustrated on Figure 9b.

Boring ID Proposed Analysis Notes
Depth
DPP-1 10 ft EPH, Investigation Boring
Contingent
Analysis

e AOC 116 — Diesel Powered Emergency Generator — South Dock
No additional soil sampling is recommended for AOC 116.
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6.2 Remedial Groundwater Investigation

The recommendations for additional groundwater investigation in each AOC are
summarized as follows:

e AOC 16b — Marine Terminal Loading Rack Area
VOC concentrations were detected in groundwater samples collected from temporary
wells installed during Sl activities for AOC 16b. Therefore, two (2) additional permanent
monitoring wells are proposed to further delineate VOC impacts and potential LNAPL
present in AOC 16b. The following table summarizes the proposed well construction
details and the monitoring well locations are illustrated on Figure 10.

Well ID Proposed Analysis Notes
Depth
TL-4 15 ft VOC, SVOC, Metals, Ammonia Installed in former TL-TW-
5 location
TL-5 15 ft VOC, SVOC, Metals, Ammonia Delineation

e AOC 51 - Second Reserve Boiler AST
Groundwater sampling was not conducted as part of the SI of AOC 51. Therefore, a soil
boring (proposed in Section 6.1) will be converted into a temporary well point to assess
potential groundwater impacts from the former operations of AOC 51. The following table
summarizes the proposed temporary well location and the location is illustrated on Figure
10.

Well ID Proposed Analysis Notes
Depth
TW-SRB-1 15 ft VOC, SVOC, Metals, Ammonia Groundwater Assessment

e AOC 63 — Former Rail Lines (Vacant Land North)
No additional groundwater investigation is recommended for AOC 63.

e AOC 81 — Former Marine Terminal Building
No additional groundwater investigation is recommended for AOC 81. Monitoring wells
are proposed in surrounding AOCs.

e AOC 85 — Marine VRU/TK-4701 and TK-4801
Groundwater sampling was not conducted as part of the SI of AOC 85. Therefore, two (2)
monitoring wells are proposed to be installed downgradient of AOC 85 to assess potential
groundwater impacts from the former operations of AOC 85. The following table
summarizes the proposed well construction details and monitoring well locations are
illustrated on Figure 10.
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Well ID Proposed Analysis Notes

Depth
MRVU-1 15 ft VOC, SVOC, Metals, Ammonia Groundwater Assessment
MRVU-2 15 ft VOC, SVOC, Metals, Ammonia Groundwater Assessment

e AOC 91 — North Dock Yard
Groundwater sampling was not conducted as part of the SI of AOC 91. Therefore, a soil
boring (proposed in Section 6.1) will be converted into a temporary well point to assess
potential groundwater impacts from the former operations of AOC 91. The following table
summarizes the proposed temporary well location and the location is illustrated on Figure

10.
Well ID Proposed Analysis Notes
Depth
TW-NDY-1 15 ft VOC, SVOC, Metals, Ammonia Groundwater Assessment

e AOC 100 — Laydown Yard & AOC 103 Fire Pits/Fire Training Area
Remedial groundwater investigation activities have been proposed to address impacts
present due to historic operations related to AOC 103- Fire Pits/Fire Training Area.
Groundwater impacts present due to historic operations of AOC 100 will be addressed
concurrently with AOC 103. The following table summarizes the monitoring wells
proposed as part of the AOC 100 and AOC 103 remedial investigation and the monitoring
well locations are illustrated on Figure 10.

Well ID Proposed Analysis Notes
Depth
FA-8 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-9 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-10 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-11 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-12 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-13 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-14 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-15 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
FA-16 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS
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FA-17 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS

FA-18 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS

FA-19 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS

FA-20 15 ft VOC, SVOC, Metals, Ammonia, Delineation
PFAS

In addition to installing and sampling the above proposed new monitoring wells,
groundwater samples will also be collected from existing Site wells and analyzed for
PFAS compounds. The existing Site wells that will be included in the PFAS investigation
are:

o SP-2

e SP-3

e BG-3

e AOC 102 — Vacant Land (South)
No additional groundwater investigation is recommended for AOC 102.

e AOC 105 — North/South Docks
No groundwater sampling is recommended for AOC 105. A sediment and surface water
investigation will be conducted to address this AOC (Section 6.3).

e AOC 106 — Abandoned Piling
No groundwater sampling is recommended for AOC 106. A sediment and surface water
investigation will be conducted to address this AOC (Section 6.3).

e AOC 115 — Diesel Powered Pump
Groundwater sampling was not conducted as part of the SI of AOC 91. Therefore, a soil
boring (proposed in Section 6.1) will be converted into a temporary well point to assess
potential groundwater impacts from the former operations of AOC 91. The following table
summarizes the proposed temporary well location and the location is illustrated on Figure
10.

Well ID Proposed Analysis Notes
Depth
TW-DPP-1 15 ft VOC, SVOC, Metals, Ammonia Groundwater Assessment

e AOC 116 — Diesel Powered Emergency Generator — South Dock
No additional groundwater investigation is recommended for AOC 116.

6.3 Sediment & Surface Water Investigation
As part of the Sitewide Ecological Evaluation (EE), potential contaminant migration
pathways to the Arthur Kill need to be evaluated. Potential migration pathways include
historical industrial wastewater discharges, surface water and overland flow, diffuse flow
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of shallow groundwater, and historic releases. Therefore, the collection of sediment and
surface water samples along the Arthur Kill is recommended.

e Sediment and surface water sampling will be conducted utilizing the same
protocols that were used when sampling Smith Creek and the onsite Detention
Basin

e Sampling will be conducted at low tide

e Sediment samples will be collected from fifteen (15) locations and surface water
samples will be collected from eight (8) locations along the Arthur Kill (Figure 11a)

e Sediment samples will be collected utilizing a Vibracore device to approximately
10-feet below the sediment bed

e Sediment samples will be collected at 3 depths [surface (0 to 6 inches), near
surface (6 to 12 inches), and biased towards any indications of impacts

e Sediment samples will be analyzed for TLC VOCs, TCL SVOCs, TAL Metals, EPH,
Total Organic Carbon (TOC), pH, and grain size

e Surface water samples will be collected approximately 1-foot from the river bottom
via direct grab

e Surface water samples will be analyzed for TCL VOCs, TCL SVOCs, and TAL
Metals (total recoverable and dissolved)

e Surface water samples will be collected prior to sediment samples to minimize
disturbance of the samples

e Additional sediment and surface water samples will also be collected from
reference locations both upriver and downriver of the Site (Figures 11b and 11c)

6.4 Contingency Investigations

As described above, based on existing groundwater and soil data, additional sampling is
necessary to delineate impacts pursuant to NJDEP regulations (TRSR 7:26E-4.1).
Specific locations have been proposed for monitoring wells and soil samples with the
understanding that these are optimal locations (based on existing data) to allow for the
delineation of impacts and complete the remedial investigation of the specified AOCs.
However, the proposed locations may need to be adjusted in the field based on any
encountered obstructions or refusal. In addition, data derived from the new groundwater
and soil samples may indicate that additional sampling is still necessary to delineate
impacts and serve to complete the remedial investigation. If additional sampling is
warranted, the LSRP of record will make a determination (based on existing data) of
where additional sampling points are needed and analytical data necessary to complete
delineation pursuant to NJDEP technical regulations. Implementation of the new scope
will move forward immediately without the submittal of additional workplans.

6.5 Quality Assurance Project Plan
Samples will be collected in accordance with the sampling procedures outlined in the
Quality Assurance Project Plan (QAPP), which is included as Appendix C. Groundwater

samples will be collected via low-flow sampling methodology in accordance with the
NJDEP’s FSPM. Earth Systems is certified by the NJDEP Office of Quality Assurance
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(OQA) for analysis of “analyze immediately” parameters (NJ Lab ID No. 13040).
Groundwater samples will be collected in laboratory supplied glassware and transferred
to SGS-Accutest Laboratories (SGS) of Dayton, New Jersey (NJ NELAP Certification No.
12129) under strict chain of custody procedures.

The QAPP will provide guidance to the project team to ensure all field activities are
completed in a manner consistent with the NJDEP and USEPA requirements and that all
data produced is of sufficient quality to meet required standards. Analytical data packages
will be presented in the New Jersey Reduced Deliverables format, including electronic
data deliverables (EDDs).

6.6 Health and Safety Plan

A Site-specific HASP will be prepared in accordance with NJAC 7:26E-1.9. All Site
personnel will be informed prior to performing any site activities of all health and safety
protocols.

7.0 SCHEDULE

Hess will provide the NJDEP and USEPA with a minimum of 14 days of notice for all field
activities prior to commencement of work pending approval of the RIW. Hess is prepared
to immediately implement the workplan pending approval by the NJDEP and USEPA.
Hess will provide the NJDEP and USEPA with the analytical results of the investigation
in a final RIR.
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NN MVRU-SS-4
Y MVRU-SS-2 g ~MVRU- sampled 8/26/2014
% N M :851 o o 7 }\ 7 Depth: 8.5-9.0"
1204 Y > @78 0 MVRU | EPH 3010
NS Benzo(a)anthracene 3.32
I, MVRU-SS-5 ‘ 1 Benzo(a)pyrene 3.04
‘ Samplt.ed 8/26/2014| b WVRU Benzo(b)fluoranthene 1.57
Depth: 9.0-9.5 3 Dibenzo(a,h)anthracene 0.662
EPH 405
Benzo(a)pyrene 3.52 Marine Vapor V4
1201 5 Recovery Unit /
1203 & A K4

1 inch = 200 feet

0

100

200

LEGEND N

[ J Site Boundary
———= AOC Boundary

———— Shoreline

Soil Borings

® 2014
Pipelines

Colonial Pipeline

Sitewide Utilities

NJDEP NJDEP NJDEP

NRDCSRS | RDCSRS | IGWSSL
Total EPH 54000 5100 1000
Benzo(a)anthracene 17 5 0.8
Benzo(a)pyrene 2 0.5 0.2
Benzo(b)fluoranthene 17 5 2
Dibenzo(a,h)anthracene 2 0.5 0.8
Indeno(1,2,3-cd)pyrene 17 5 7
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Arsenic 19 19 19
Vanadium 1100 78 NA

NOTE:

1. All samples measured in mg/kg
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E J Site Boundary

———= AOC Boundary

TL-TW-17

TL-TW-17 Sampled 10/7/2014 | 4
5?"””" No Exceedances [

/s

& Temporary Well Point
Location
TL-TW-15 . L
Sampled 10/10/2014 Colonial Pipeline
TL-TW-13 Benzene 1490
Sampled 6/7/2012 Ethylbenzene 9550 F 4 itewi iliti
Sanp-od 2012 Isopropy lbenzene 2120 b Sitewide Utilities
2-Methylnaphthalene 49.6 Toluene 12200
T Benzo(a)anthracene 0.391 Total Xylene 68400
Benzo(a)pyrene 0.231 1,1"-Biphenyl 8120
TL-TW-3 Fluorene 3130
Sampled 6/7/2012 TL-TW-13 2-Methylnaphthalene 98500
Benzene 303 Naphthalene 23300
& Ethylbenzene 722 Pyrene 1300
Naphthalene 499 Benzo(a)anthracene 85
2-Methylnaphthalene 283 Chrysene 135
Benzo(a)anthracene 3.8
Benzo(b)fluoranthene 3.4
Benzo (k) fluoranthene 3.33
TL-TW-14
Benzo(a)pyrene 3.43
Indeno(1,2,3-cd)pyrene 4.4 Sampled " E12é;g;ﬁ2;g
Dibenz(a,h)anthracene 3.3 X
\
- ) 7 AN
& / TL-TW-6
TL-TW-2 ,ﬁ(,)c 116 Sampled 6/7/2012
Sampled 6/7/2012 E,n/ﬁlZ?ZiLP%vgreegtor Benzene 1550
Benzene 3.97 gency 2-Methylnaphthalene 43.7
South Dock
Benzo(a)anthracene 0.508
& Benzo(b)fluoranthene 0.284
| Benzo(a)pyrene 0.327 NOTE:
1227 /i 1. All results measured in ug/l
2. Pipelines: Solid line indicated an above-ground
TL-TW-5 . .
section of pipe.
TL-TW-1 Marin’e Truck Sampled 6/7/2012 PIp
Sampled 6/7/2012 Loading Rack . Benzene 1610
Benzene 3.67 g:ﬁ;;ggﬁ;gﬁge 12282 % NJ Groundwater Criteria , FIGURE: 7
Benzene 1 /
Total Xylene 28700 ‘ H H
2-Methylnaphthalene 71.8 Ethylbenzene 700 Marine Loadmg Rack Area
TL-TW-4 Benzo(a)anthracene 1.01 Chiorobenzene 50 Temporary Well Results
bis(2-Ethylhexyl)phthalate 4.45 | b 7
Benzo(b)fluoranthene 1.16 sopropylbenzene 00 201 2-2014
Benzo(a)pyrene 0.629 Toluene 600
sampled g/7/2012 | | ghoeno(l,2,S-ed)pyrene 0. 250 Xfene (o 1999 HESS CORPORATION
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PER-8 LEGEND Y

Sampled 12/5/17 11/26/18 11/6/19 12/9/20 l— - 'Site Bounda
gggzﬁ?g)anthracene 0 123 0 222 0 122 0 123 Y

z . . . . . .
Benzo(a)pyrene 0.094  0.337 0.0836 ND 4 Monitoring Well
Benzo(b)fluoranthene 0.198 0.621 0.169 0.0626 Pipelines
Indeno(1,2,3-cd)pyrene ND 0.33 0.084 ND "
bis(2-Ethylhexyl)phthalate ND ND ND ND 24" Outfall
Aluminum 293 987 <200 ND Colonial Pioeli
Arsenic 8.0 <1.0  <1.0 ND olonial Fipeline
Chromium <10 <10 <10 ND [ i ;
Sron 172000 1770 314 580 Underground Utility Lines
Lead 5.8 11.5 <3.0 ND
Manganese 224 <15 <15 ND
Sodium 123000  <10000 <10000 ND

\

Arsenic
Chromium
Iron
Lead
Manganese
Sodium

T T 7

TL-2

Sampled 12/5/17 11/26/18 11/6/19 12/1/20

Benzene 76.6 52.8 39.0 27.8

Benzo(a)anthracene ND 0.024 0.159 ND

Benzo(a)pyrene ND ND ND ND

Benzo(b)fluoranthene ND ND ND ND

Indeno(1,2,3-cd)pyrene ND ND ND ND

bis(2-Ethylhexyl)phthalate ND ND ND ND

Aluminum <200 <200 <200 ND

9.0 6.5 7.2 6.8

<10 <10 <10 ND .,

15900 16700 12700 34800

<3.0 <3.0 <3.0 ND

203 186 157 461

161000 130000 64100 74100

~
TL-1

Sampled 12/5/17 11/26/18 11/6/19 12/9/20
Benzene ND ND ND ND
Benzo(a)anthracene ND 0.161 0.163 0.176
Benzo(a)pyrene ND 0.382 0.0481 0.0724
Benzo(b)fluoranthene ND 0.528 0.0802 0.137
Indeno(1,2,3-cd)pyrene ND 0.465 0.05 0.1
bis(2-Ethylhexyl)phthalate ND ND ND ND
Aluminum <200 1990 <200 444
Arsenic <3.0 2.0 4.3 2.3
Chromium <10 <10 <10 ND
Iron 4560 5490 7460 4550
Lead <3.0 11.4 <3.0 ND
Manganese 596 127 194 158
Sodium 613000 176000 182000 234000

77
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Syl

TL-3
Sampled 12/5/17 11/26/18 11/6/19 12/1/20
+. 4 Benzene 3.5 0.45 0.75 1.5
Benzo(a)anthracene 0.65 ND 0.297 0.134
Benzo(a)pyrene 0.43 ND ND ND
Benzo(b)fluoranthene 0.48 ND 0.07 ND
Indeno(1,2,3-cd)pyrene ND ND ND ND
bis(2-Ethylhexyl)phthalate 7.5 ND ND ND
Aluminum 58400 603 4750 1160
Arsenic 9.6 1.8 7.4 6.6
Chromium 10.9 <10 19.9 40.1
Iron 17100 13600 37300 6500
| Lead 6.0 <3.0 7.2 ND
| Manganese 448 209 639 130
Sodium 503000 334000 1140000 250000
N
PER-7 ’:>
sampled 12/5/17 11/26/18 11/6/19 12/1/20 +
Benzene ND ND ND ND 'S
Benzo(a)anthracene ND ND ND ND O
Benzo(b)fluoranthene ND 0.048 0.056 ND AN
Indeno(1,2,3-cd)pyrene ND ND ND ND &\
bis(2-Ethylhexyl)phthalate ND ND ND ND ?.
Aluminum 58400 52100 34600 8070
Arsenic 75 56.2 35.5 7.1
Chromium 144 122 74 ND
Iron 152000 144000 84500 14200
Lead 247 236 119 21.0
Manganese 607 542 272 ND
Sodium 100000 <50000 <50000 ND

1 inch = 100 feet
0 25 50 100
I T T I B |

NJ Groundwater Criteria

Benzene 1
Benzo(a)anthracene 0.1
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene 0.2
Benzo(k)fluoranthene 0.5
Indeno(1,2,3-cd)pyrene 0.2
bis(2-Ethylhexyl)phthalate 3
Aluminum 200
Arsenic 3
Chromium 70
Iron 300
Lead 5
Manganese 50
Sodium 50000

NOTE:
1. All Results were measured in ug/l

Project #: 1114J01

FIGURE: 8a
Marine Loading Area
2017-2020
Annual Groundwater Results
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FA-1
Sampled 01/29/2020 12/2/2020
Benzene ND ND
PFOA 0.89 NA
PFNA ND NA FA-6
PFOS 4.45 NA Sampled 01/29/2020 12/9/2020
Benzo(a)anthracene ND ND Benzene ND ND
TDS 129 NA PFOA 0.276 NA
Aluminum NA 1100 FA-4 PFNA ND NA
Arsenic NA 6.7 ‘E‘ampled 01/29/2058 12/2/2058 PFOS 61.7 NA
Iron NA 4730 enzene Benzo(a)anthracene ND ND
Manganese NA 136 PFOA 0.221 NA TDS 201 NA
Sodium NA 18500 Eggg 33Ng m Aluminum NA ND
Nitrogen, Ammonia NA ND : Arsenic NA 7.6
gen. Benzo(a)anthracene 0.134 ND Iiron NA 9530
TDS 624 NA Manganese NA 182
Aluminum NA ND Sodium NA 13600
Arsenic NA 19.7 Nitrogen, Ammonia  NA 860
Sampled 01725-52020 12/2/2020 Iron NA 27990
B::I:geﬁe ND ND Manganese NA 221
Sodium NA 13900
PFOA 0.004 NA Nitrogen, Ammonia NA 1700 ’”~ AOC 103
PFNA 0.0035 NA \(J) JFire Pits/Fire Aréas FA-7
PFOS 0.17 NA [ &
Benzo(a)anthracene  ND ND FA-2 FA?&
DS 118 N T 5
Aluminum NA 789 FA-3 /‘\ AOC 100 )
Arsenic NA 3.7 & // N FAL Storage Area
Iron NA 1440 ~, -
Manganese NA ND Ve & FA-7
Sodium NA 19100 /S N Sampled 01/29/2020 12/11/2020
Nitrogen, Ammonia NA ND / \\ ~ Benzene ND ND
PFOA 0.0189 NA
FA-3 ~ ™~ PFNA 0.004 NA
sampled 01/29/2020 12/4/2020 N AOC 91 | pros -004 nA
Eiggze”e 5 0162 ozi FA'5'\\ North Dock Yard ™| Benzo(a)anthracene ND ND
. by TDS 166 NA
PriA 0.0062 NA | AOC 103 N\, ALuninum NA 1630
’ Fire Pits/Fire Areas Arsenic NA 1.4
Benzo(a)anthracene 0.232 ND \\ Vd Iron NA 2720
TDS 130 NA Manganese NA ND
Aluminum NA 686 \\ f/ / Sod?.um NA ND
. ¥y
= ?r‘senlc m 4??03 N FA-5 Nitrogen, Ammonia  NA ND
ron
Manganese NA b5 \\ /| | sampled 01/29/2020 12/2/2020 =~
- V4 Benzene 1.2 1.2
Sodium NA 13500 ~
Nitrogen, Ammonia NA 1300 v PFOA 0.0087 NA
’ PFNA 0.0274 NA
PFOS 0.421 NA
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TDS
Aluminum
Arsenic
Iron

Sodium

Benzo(a)anthracene ND

Manganese NA

Nitrogen, Ammonia NA

0.118

151 ND
NA ND
NA 31.4
NA 41800

223
NA 304000
6800

~ &
\\

~
/’Qg\
}} % OO 4
o A

M. NTK-4701 and TKZ4801

/4
\0C 85
¢ Marine Vapor,
Recovery Unit

North DSck

LEGEND i

[ J Site Boundary

———= AOC Boundary

4  Monitoring Well
Colonial Pipeline

Sitewide Utilities
- Shoreline

NJ Groundw ater Criteria

Benzene ug/| 1
Benzo(a)anthracene ug/! 0.1
Aluminum ug/! 200
Arsenic ug/| 3
Iron ug/| 300
Manganese ug/| 50
Sodium ug/! 50000
Nitrogen, Anmonia ug/| 3000
Perfluorooctanoic acid (PFOA) ug/! 0.014
Perfluorononanoic acid (PFNA) ug/| 0.013
Perfluorooctanesulfonic acid (PFOS) | ug/| 0.013
Solids, Total Dissolved mg/| 500

Note:
1. FA-7 groundwater had a yellow hue while sampling.

FIGURE: 8b
AOC 103
2020 Groundwater
Analytical Results
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Notes:
1. Proposed sampling locations are estimated
and will be based on GPS data when collected.
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Table 1
Hess Corporation - Port Reading Refinery
750 Cliff Road, Port Reading, Middlesex County, New Jersey

AOC 16B Soil Sampling Analytical Summary
Volatile Organic Compounds (VOCs)
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NJDEP NRDCSRS 54,000 1 -- 5 44,000 110,000 7400 -- 13 110,000 -- -- 320 230 11,000 91,000 170,000 --
NJDEP RDCSRS 5,100 0.2 70,000 2 3,100 7,800 510 -- 5 7,800 -- -- 110 46 1,400 6,300 12,000 -
NJDEP IGWSSL - 0.2 19 0.005 0.9 6 0.6 - 2 13 -- - 0.2 0.01 0.3 7 19 100/500
TL-SS-1 6/7/2012 0.5-1.0 NA NA ND ND ND ND ND ND ND ND ND ND ND ND NA ND ND ND
TL-SS-2 6/7/2012 0.51.0 950 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TL-SS-3 6/7/2012 0.5-1.0 1,260 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TL-SS-4 6/7/2012 0.5-1.0 NA NA ND ND ND ND ND ND ND ND ND ND ND ND NA ND ND 0.143 J (10)
TL-SS-4V | 10/9/2014 5.5-6.0 143 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TL-SS-5 6/7/2012 0.5-1.0 NA NA ND ND ND ND ND ND ND ND ND ND ND ND NA ND ND 0.021 J (3)
TL-SS-5V | 10/8/2014 6.5-7.0 710 NA ND ND ND ND 0.0843 J | 0.0257 J ND 0.0161 J 0.959 0.38 ND ND ND ND 0.0210J | 21.3J (10)
TL-SS-6 6/7/2012 0.5-1.0 1,920 ND ND 0.458 ND ND 0.086 J ND 0.098 J 3.51 1.82 8.95 ND ND NA 0.058 J 1.14 100 J (10)
TL-SS-6V | 10/7/2014 5.5-6.0 ND NA 0.0502 0.0014 | 0.0080J 0.0044 ND ND ND ND ND 0.00036 J ND ND ND ND 0.00023 J| 0.0526 J (5)
TL-SS-7V 6/8/2012 1.5-2.0 437 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TL-SS-8V 6/8/2012 1.5-2.0 590 NA ND ND ND ND ND ND ND ND ND 0.00609 ND ND ND ND ND 0.193 J (10)
TL-SS-8VV | 10/8/2014 6.0-6.5 ND NA 0.0314 |0.00034 J ND ND ND ND ND ND ND 0.00067 J ND 0.0018 J ND ND ND ND
TL-SS-9V 6/8/2012 1.5-2.0 NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TL-SS-10V | 6/8/2012 2.0-2.5 NA ND ND 0.230 ND ND ND ND ND 0.109 0.106 4.93 ND ND ND ND 0.099J | 21.9J (10)
TL-SS-10VV| 10/7/2014 19.5-20.0 24 .4 NA 0.0417 0.0151 ND 0.0069 |0.00021 J| 0.0018 J ND 0.00029 J| 0.0011 J | 0.0026 0.0018 | 0.0021 J 0.117 10.00076 J| 0.00075 J| 0.0507 J (5)
TL-SS-11V | 6/8/2012 1.5-2.0 980 NA ND ND ND ND ND 0.352 ND ND 0.123 1.14 ND ND ND ND ND 13.5J (10)
TL-SS-11VV| 10/7/2014 12.5-13.0 ND NA 0.0114 |0.00026 J ND 0.00088 J ND ND ND ND 0.00058 J ND 0.00062 J ND 0.0527 ND ND 0.0252 J (3)
TL-SS-12V | 6/8/2012 1.5-2.0 1,590 NA ND 0.072J ND ND ND 2.41 ND 0.106 J 0.176 J 3.62 ND ND ND ND 0.319J | 46.8J (10)
TL-SS-12VV| 10/8/2014 12.5-13.0 175 NA 0.0388 ND ND 0.0083 ND 0.00062 J ND ND 0.0007 J | 0.0014 J ND 0.002 J ND ND ND 0.506 J (15)
TL-SS-13 | 6/18/2012 0.51.0 1,860 NA ND 0.325 ND ND ND ND ND 3.88 0